The particle size of the bead is 3-4mm in diameter. Specific surface area and average pore diameter were measured by a Fiji Silisia Chemistry. Energy dispersive X-ray(EDX) spectra were measured with a Japan Phillips EDAX DX-4. X-ray diffraction (XRD) patterns were recorded on a Rigaku Multiflex diffractmeter using Cu K radiation.
Adsorption test of formaldehyde or acetaldehyde in air was performed at dark space in a 5-L volume of Tedlar bag which was filled with each gaseous aldehyde and contained 5g of each bead . The experimental apparatus for photocatalytic reaction was described in the previous paper . Photocatalytic degradation of formaldehyde or acetaldehyde was performed at a space velocity of 67hr -1 . The light source used was a black-light-type lamp(Toshiba Lightec Co., 2W). The photocatalytic vessel was covered with aluminium foil to shut off the outside light. Sample gas was prepared with pure air(Nippon Sanso Co.).
Acetaldehyde in inlet and effluent gas was measured by a gas chromatograph(Shimadzu GC-15A) equipped with flame ionization detector(FID). Formaldehyde and CO2 in inlet and effluent gas were measured by a gas chromatograph(Hitachi 663) equipped with methanyzer followed by FID. Organic acids collected in water at the outlet of the vessel after the reaction were measured by a high performance liquid chromatograph (Shimadzu organic acid analysis system). Comparison of adsorption efficiencies of aldehydes Adsorption efficiencies of silica bead, TiO2 /SiO2 bead and CP/TiO2 /SiO2 bead for formaldehyde and acetaldehyde are shown in Table 2 . Silica bead and TiO2 /SiO2 bead adsorbed completely gaseous formaldehyde in 30min, and the adsorption efficiency of CP/TiO2 /SiO2 bead for formaldehyde was 89% after 30min. On the other hand, the order of adsorption efficiency for acetaldehyde was CP/TiO2 /SiO2 bead > TiO2 /SiO2 bead > silica bead. That is, CP/TiO2 / SiO2 bead was most suitable for acetaldehyde adsorption, though the adsorption efficiency of the bead for formaldehyde was slightly lower than that of the other two kinds of beads.
FIGURE 1 EDX spectrum of the inner of CP/TiO2 /SiO2 bead.
FIGURE 2 XRD pattern of the solid produced from tricalcium phosphate.
Photocatalytic removal of aldehydes
The comparison of acetaldehyde removal between CP/TiO2 /SiO2 bead and TiO2 / SiO2 bead in the lighting up condition at a space velocity(SV) of 2,010 hr -1 is shown in Table 3 . The results show that the removal with CP/TiO 2 /SiO 2 bead for acetaldehyde is superior to that with TiO2 /SiO2 bead under the high velocity condition.
The removals of acetaldehyde and formaldehyde using CP/TiO2 /SiO2 bead in the lighting up condition at various space velocities are shown in Figure 3 . The removal of formaldehyde was 100% as well as that of acetaldehyde under the conditions. That is, the removal of formaldehyde was complete by composite effects of adsorption and photocatalytic decomposition using CP/TiO2 / SiO2 bead under mild velocity conditions, though the adsorption efficiency of the bead for formaldehyde was slightly lower than that of other beads. Figure 4 shows the continuous removal for acetaldehyde and formaldehyde using CP/ TiO2 /SiO 2 bead in the lighting up condition. The removal for each aldehyde was 100% up to at least 210L of passing gas volume at SV=67hr -1 .
Decomposition products of acetaldehyde The photocatalytic decomposition products of acetaldehyde in effluent gas using CP/TiO2 /SiO2 bead were mainly CO2 and trace amounts of formic and acetic acid. The removal of acetaldehyde and the conversion to CO2 is shown in Figure 5 . The conversion
FIGURE 3
Photocatalytic removal of each aldehyde using CP/TiO2 /SiO2 bead. 
